Analysis of the beta-propiolactone sensitivity and optimization of inactivation methods for human influenza H3N2 virus.
Beta-propiolactone (BPL) is used as an inactivating reagent for influenza virus in a number of countries. However, the treatment of viruses with BPL occasionally results in a decrease in the hemagglutinin (HA) titer, which complicates vaccine development. In the present study, we examined the biological and biochemical characteristics of human H1N1 and H3N2 viruses treated with BPL, and developed an inactivation method for BPL-sensitive viruses. A significant decrease in HA titer was detected in the H3N2 viruses examined. The decrease in the pH of the virus fluid was not associated with the decreased HA titer, indicating that the decrease in HA titer for the H3N2 virus is the result of the direct effect of BPL. Excessive modification of M1 by BPL and loss of virion diameter were observed in 0.1% BPL-treated H3N2 virus. Taken together, these results suggest that the BPL sensitivity of H3N2 virus results from disruption of the virion. By contrast, the H3N2 virus was successfully inactivated by 0.02% BPL without a significant decrease in the HA titer or disruption of virion structure. Furthermore, we found that the 0.02% BPL in the virion preparation was hydrolyzed successfully by incubation at 37°C for 7h. Thus, mild treatment with a low concentration of BPL enabled us to inactivate the H3N2 virus.